Kalanchoe gastonis-bonnieri R. Hamet & H. Perrier (Crassulaceae) is a succulent species empirically used as a vaginal contraceptive as well as to heal genitourinary infections. A phytochemical study of leaf juice prepared from specimens collected in the flowering season resulted in the isolation of the new flavonoid quercetin 3-O-α-rhamnopyranoside-7-O-β-D-glucopyranosyl-(1→3)-α-L-rhamnopyranoside, as well as the already known 6-C-β-D-glucopyranosyl-8-C-β-D-glucopyranosylapigenin (vicenin-2). The NMR spectra of this flavonoid at room temperature exhibited broad and duplicated signals, suggesting the existence of rotameric conformers, which was confirmed by coalescence of the signals at 40ºC. The structural elucidation was based on 1 H and 13 C NMR (HMQC and HMBC) analyses and MS data. This is the first report of a C-glycosyl flavonoid (vicenin-2) in the Crassulaceae family. Additionally, this is the first study in which atropoisomerism has been shown for vicenin-2.
The NMR pattern for flavonoid 1 showed two doublets at 7.91 (J = 8.6 Hz; H-2'/6') and 6.86 ppm (J = 8.7 Hz; H-3'/5') attributed to a p-substituted B ring, a singlet at 6.42 ppm assigned to H-3 and the absence of H-6 and H-8 signals. These signals were characteristic for apigenin flavone substituted at positions 6 and 8. The presence (1) (2) Figure 1 : Apigenin 6-C-β-D-glucopyranoside-8-C-β-D-glucopyranoside (vicenin-2) (1) and quercetin 3-O-α-L-rhamnopyranoside-7-O-β-D-glucopyranosyl-(1→3)-α-Lrhamnopyranoside (2) of two anomeric proton signals at 4.82 ppm and 4.64 ppm suggested two C-glucosyl units. This di-C-glucosylflavone was identified as apigenin 6-C-β-D-glucopyranoside-8-C-β-D-glucopyranoside, known as vicenin-2 [12] (Figure 1 ). The 1 H and 13 C NMR spectra showed some broad and/or duplicated signals for the glucose moieties, especially the signal at 4.82 ppm, corresponding to the anomeric proton H-1"' ( Figure 2) , and indicating the presence of at least two rotameric conformers, as will be discussed later.
HPLC-DAD analysis of flavonoid 1 (vicenin-2) was undertaken to verify its purity. The chromatogram showed a single peak whose UV spectrum was compatible with the structure of vicenin-2, confirming the purity of the sample. This fact indicates that the duplicated signals observed in the 1 H and 13 C spectra do not correspond to a minor flavonoid mixed in with vicenin-2. In fact, the duplicated signals suggest that vicenin-2 has two rotational isomers (rotamers) in DMSO-d 6 solution [13] .
In order to prove the existence of these rotamers, preliminary NMR experiments were performed by obtaining 1 H spectra at 25 and 40ºC (DMSO-d 6 , 500 MHz). At 40°C the coalescence of the signals of the 1 H NMR spectrum could be observed, as shown in Figure 2 [12] . The NMR spectra of this flavonoid, obtained initially at 37°C in DMSO-d 6 , showed no duplication of signals. So far as we know, this is the first report where atropoisomerism is shown for vicenin-2. In its mass spectrum, the sodium adduct molecular ion (m/z = 617.1481) was observed. This is the first time that a C-glycosylflavone has been reported in a species belonging to the Crassulaceae family. Crassulaceae is part of the large "Saxifragales" clade whose families are predominantly flavonol producers. Nevertheless, some minor non-glycosylated flavones have been reported [14, 15] . Vicenin-2 differs from the flavonoid skeletons found in the genus Kalanchoe, which usually present O-glycoside flavonols. Most of them possess quercetin, patuletin, eupafolin and kaempferol aglycones, and some of them bear acylated carbohydrate moieties [1, 2] . Vicenin-2 was described for the first time from Vitex lucens [16] . This flavonoid has been shown to possess anti-inflammatory, antinociceptive and antispasmodic activities, which may provide a background for the use of KGB against genitourinary diseases [17, 18] .
The flavonoid 2 was obtained as a yellow amorphous powder (10.6 mg). Structural elucidation was based on analysis of 1 H NMR, APT, HMQC, HMBC and COSY data obtained in DMSO-d 6 (400 MHz spectrometer), and confirmed by mass spectrometry. The presence of rhamnopyranosyl (H-1", 5.26 ppm, singlet) and glucopyranosyl (H-1"", 4.47 ppm) moieties was deduced from COSY and HMQC data. The position of each carbohydrate unit on the molecule was unambiguously assigned based on the HMBC data. We observed a correlation between the anomeric proton H-1" (5.26 ppm) and C-3 (134.9 ppm), as well as between the second anomeric proton H-1"' (5.59 ppm) and C-7 (161.8 ppm). From careful analysis of the NMR data it was possible to deduce that the glucose unit is attached to C-3" (81.0 ppm) of a 7-O-rhamnopyranosyl moiety. This pattern of substitution is confirmed by a deprotection effect observed for C-3"'(+10 ppm) compared with the signal for an unsubstituted C-3" [19, 20] . The 1 H and 13 C NMR data, as well as the HMBC correlations observed for flavonoid 2 are shown in Table 1 .
Yoshikawa et al. isolated gossipetin 7-O-rhamnopyranosyl-(1→3) glucopyranoside from Rhodiola quadrifida (Crassulaceae) [21] . This flavonol, called rhodioflavonoside, has a backbone of 8-hydroxy quercetin substituted at C-7 by a disaccharide unit identical to that proposed for flavonoid 2. The 1 H NMR and 13 C NMR data for rhodioflavonoside are an additional confirmation of the disaccharide unit -glucopyranosyl-(1→3)--rhamnopyranoside present in flavonoid 2. Thus, it is possible to affirm unambiguously that flavonoid 2 is the new flavonoid, quercetin Figure 1 ).
An acylated form of this flavonol glycoside
This species is considered to be a living fossil as it is the only surviving member of the once large family Ginkgoaceae [22, 23] . However, to our knowledge, this is the first report on the isolation and structural elucidation of flavonoid 2.
In conclusion, this study described two flavonoids from the leaves of K. gastonis-bonnieri: vicenin-2, a known C-glycosylflavone, and the new flavonoid quercetin 3-O--L-rhamnopyranoside-7-O--Dglucopyranosyl-(1→3)--L-rhamnopyranoside. This is the first time 
High performance liquid chromatography -HPLC analyses:
HPLC analyses were performed on a HPLC-DAD, Shimadzu® Model LC-10AD (NPPN, UFRJ) with a beam detector diode (DAD) model SPD-10A (detection at 250 nm), with a Shimadzu CMB-10A® control system and a Regis® column (RP-18, 5 m), 2.5 x 250 mm HPLC. The eluent used in the analyses was acidified water (0.01% phosphoric acid)/acetonitrile (ACN), with a nonlinear increase of concentration. Flow rate: 1 mL/min, injection volume: 20 L, sample concentration: 10 mg/mL; gradient: 0 to 10 min (0 -20% ACN), 10 to 20 min (20 -22% ACN), 20 to 30 min (22 -25% ACN), 30 to 40 min (25 -30% ACN), and 40 to 45 min (30 -100% ACN). The samples were prepared in acidified water (0.01% phosphoric acid) and filtered through a 0.45µ Millipore® filter before injection and the solvents used for the procedure were HPLC grade for analysis (Tedia®).
Plant material:
Leaves of Kalanchoe gastonis-bonnieri, at the flowering period, were collected early in the morning in a residential garden in the city of Rio de Janeiro where they were cultivated. A sample of a flowering specimen was identified and a voucher specimen (RGA 31592) was deposited in the Herbarium of the Botany Department at the Institute of Biology of the Federal University of Rio de Janeiro -UFRJ. 
Plant extraction and fractionation:

